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DETAILED DESCRIPTION 



[Detailed Description of the Invention] 
[0001] 

[Field of the Invention] This invention relates to the equipment which carries out wet etching of the 
ingredients, such as a semiconducting crystal, a metal, and a glass plate, with a drug solution, and its 
manufacture approach. 
[0002] 

[Description of the Prior Art] In the production process which carries out micro processing of the 
ingredients, such as a semiconducting crystal, a metal, and an insulator layer, to a precision, wet 
etching is used abundantly and current is positioned as one of the important techniques. Wet etching 
forms the concavo-convex pattern of arbitration in a sample front face, or is used for mirror plane 
finishing and substrate polish on the front face of a sample. Since a concavo-convex configuration is 
usually acquired in large quantities by forming a pattern in a sample front face by the photoresist, 
making this into a mask, and carrying out wet etching of the ingredient of a sample, wet etching is 
the simple processing technique of low cost. 
[0003] 

[Problem(s) to be Solved by the Invention] However, since wet etching was isotropic etching, 
underetching of the mask edge was carried out, its so-called amount of side etching was large, and it 
had the fault which cannot perform processing as a mask dimension. For this reason, in the 
conventional wet etching, even the pattern dimension of several micrometers is made into a 
limitation, and processing more detailed than this is performed for processing with a depth of several 
micrometers by the technique using an expensive dry etching system. Moreover, in the conventional 
wet etching, in performing precision processing generally, in order to make an etch rate extremely 
small, floor to floor time became long, or the adhesion of a mask and a sample deteriorated, and 
there was a fault which the percent defective of etching increases and becomes cost quantity. For this 
reason, this invention aims at offering the etching system whose anisotropic etching is possible in 
wet etching, and its manufacture approach, and offering homogeneous precision components cheaply 
by processing a detailed dimension and mass-producing by this. 
[0004] 

[Means for Solving the Problem] In order to perform anisotropic etching by wet etching, the 
anisotropy component which deletes a sample front face perpendicularly is required. In order to 
attain this purpose, the etching system made into the base of this invention makes the pressurized 
drug solution blow off from a nozzle, and it is based on having the configuration section which 
applies this at right angles to a sample front face. It turned out that the etch rate which shaves a 
sample ingredient becomes quick, so that the pressure of the drug solution which blew off 
perpendicularly according to the experiment is high, and it can double [ more than ] quickly 
compared with the conventional method soaked only in a drug solution if differential pressure with 
atmospheric air is pressurized and used for one or more atmospheric pressures. A chemical reaction 
is promoted by the kinetic energy of the molecule of a drug solution, and this can be guessed because 
it becomes that it is easy to be deleted rather than usual. Since side etch will advance and anisotropic 
etching will collapse if the drug solution remains as it is, without being pressurized by the processing 
section, an equipment configuration with the device in which the drug solution after processing is 
dispersed from a sample front face with high pressure gas, or the device which neutralizes a drug 
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solution is one of the descriptions of this invention. Since the drug solution (carrier gas may be 
included) which blew off from the etching nozzle disperses in the everywhere on the front face of a 
sample, it becomes the configuration of having installed the nozzle for desiccation which blows off 
high pressure gas to remove these. Or it becomes the configuration of having installed the function 
which supplies neutralization liquid to a sample front face, and neutralizes the drug solution after 
processing. Neutralization liquid may be stretched on the front face, or may be supplied from a 
nozzle. 
[0005] 

[Embodiment of the Invention] Drawing 1 is one example which saw the principal part of the wet 
etch station by this invention from the side face. The sample 1 in which the mask pattern 2 was 
formed is fixed to the migration device section 10, this sample front face is countered, and the 
etching nozzle 4 is arranged. From the etching nozzle 4, the high-pressure nitrogen gas 6, the drug 
solution 5 for etching, and 5 f blow off, and the etched section 3 is processed by this. Moreover, the 
nozzle 7 for desiccation disperses the drug solution which remained in the sample front face, it is for 
drying and the high-pressure nitrogen gas 8 for desiccation is supplied to a sample front face from 
here. The etching nozzle 4 blows off, and the configurations of opening are the shape of a round 
head, and band-like, and according to this configuration, the sweep of the migration device section 
10 is performed so that uniform etching can be performed over the whole sample surface. Since this 
device should just have a relative motion, a sample may be fixed and the sweep of the nozzle may be 
carried out. Band-like blows off and the nozzle 7 for desiccation has the desirable configuration of 
opening in order not to stop a drug solution all over a sample. Although the etching nozzle 4 showed 
the example of the configuration which supplies the high-pressure nitrogen gas 6, the drug solution 5 
for etching, and 5' according to an individual by drawing 1 , this may be either supplied, and opening 
of a nozzle may be set to one, and the drug solution pressurized from one place and the drug solution 
which mixed high-pressure nitrogen gas may be made to blow off. High pressure gas is not limited to 
nitrogen, but may apply the compressed air etc. according to an application. 

[0006] The example of an approach which forms Si components for micro machines by anisotropic 
etching using the equipment of drawing 1 is described below. First, Si02 film is formed in the 
sample front face of Si, on this, a photoresist layer is applied and a mask pattern is formed with phot 
lithography. Next, it etches by installing this sample in an etching system. Si02 film uses the drug 
solution of HF system, and Si uses the drug solution of a KOH water solution. The above-mentioned 
drug solution is perpendicularly blown off from an etching nozzle, and Si is first processed on a 
sample front face continuously in Si02 film. The high-pressure nitrogen gas of a high grade is 
sprayed on a front face from the nozzle for desiccation so that the drug solution which dispersed may 
not remain on a sample front face. An etch rate rises from 1 .5 or more atmospheric pressures, and the 
pressure of a drug solution is suitable for a productivity drive. The processing configuration of Si 
became as the dimension of a mask pattern by this approach, and the hole with an almost 
perpendicular cross-section configuration of a high aspect ratio was obtained. 
[0007] Drawing 2 is another example which saw the principal part of the wet etch station by this 
invention from the side face. The sample 21 in which the mask pattern 22 was formed is fixed to the 
migration device section 20, this sample front face is countered, and the etching nozzle 24 is 
arranged. From the etching nozzle 24, the high-pressure nitrogen gas 26, the drug solution 25 for 
etching, and 25* blow off, and the etched section 23 is processed by this. Moreover, the 
neutralization liquid 29 for neutralizing the drug solution for etching is shown in a sample front face, 
and even if it supplies this to a sample front face from the nozzle for neutralization, it may **** the 
sample in neutralization liquid. The etching nozzle 24 blows off and the configuration and migration 
section device of opening are the same as that of what was stated by explanation of drawing 1 . 
[0008] The example of an approach which forms the micro mesh components of Ti by anisotropic 
etching using the equipment of drawing 2 is described below. First, a photoresist layer is formed in 
the sample front face of Ti plate, and a mask pattern is formed with phot lithography. Next, it etches 
by installing this sample in an etching system. The drug solution spouted at right angles to a sample 
front face from an etching nozzle is a water solution of HF, and this pressure is made high with about 
3 atmospheric pressures, and processes it into a high speed. Neutralization liquid is stretched in the 
sample front face, only the field where etching blew off from the etching nozzle is neutralized, and 
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the reaction of the drug solution and neutralization liquid which ran and dispersed is lost. The 
through tube of the perpendicular configuration of 5 micrometer** was obtained by Ti plate with a 
thickness of about 10 micrometers, and a micro mesh with a high precision was obtained easily. 
[0009] As mentioned above, although the example which performs anisotropic etching by wet 
etching was described, the drug solution which blows off from an etching nozzle is not limited only 
to a liquid from the main point of this invention, and adds from it that you may be the mixed liquor 
of a liquid and a solid-state. The solid-state in this case may be the particle which was the solid 
which made the drug solution low temperature-ization and was generated, or was added to the drug 
solution. Moreover, it adds that anisotropic etching is also possible with the equipment which blows 
off and etches a drug solution from an etching nozzle, carrying out high-speed rotation of the sample 
at the rate which is extent with which a drug solution does not remain in a sample front face. In this 
case, in order to carry out uniform processing, the migration device section is added to the etching 
nozzle. Anisotropy form etching by this invention is simple for the configuration of equipment 
compared with dry etching, and has the description realizable by low cost. Moreover, since 
processing distortion does not remain in a sample, it is effective especially as a manufacturing 
installation of a semiconductor device. Since the etching reagent of activity does not remain on a 
sample front face with the equipment of this invention and degradation of an etching mask can also 
use a drug solution with a big etch rate few, floor to floor time can be shortened and there is the 
description which can make the manufacture unit price of components cheap. The prospect that 
components* such as a micro machine of which high degree of accuracy is required by the equipment 
and the manufacture approach of this invention, could be offered by low cost was acquired. 
[0010] 

[Effect of the Invention] (1) By processing the drug solution which blew off and dispersed the drug 
solution at right angles to a sample front face, it comes to be able to perform anisotropy processing 
in wet etching, and can respond now to micro processing. 

(2) The equipment of this invention could be manufactured by low cost, the manufacture unit price 
of components could be made cheap by compaction of floor to floor time, and the prospect that 
highly precise components could be offered by low cost was acquired. 
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CLAIMS 



[Claim(s)] 

[Claim 1 ] The wet etch station characterized by being a configuration with the device in which the 
drug solution which pressurized the sample in the equipment which carries out wet etching is made 
to blow off from an etching nozzle on a sample front face. 

[Claim 2] The pressurized drug solution is the wet etch station according to claim 1 characterized by 
being formed of jet of high pressure gas. 

[Claim 3] A wet etch station claim 1 characterized by being a configuration with the device in which 
injection of high pressure gas is made to remove the drug solution which dispersed on the sample 
front face after jet from a sample front face, and given in two. 

[Claim 4] A wet etch station claim 1 characterized by being a configuration with the device in which 
the drug solution which dispersed on the sample front face after jet is neutralized with neutralization 
liquid, and given in two. 

[Claim 5] The approach of the wet etching characterized by etching a sample front face from the 
nozzle for desiccation on the basis of the process which sprays the high-pressure nitrogen gas of a 
high grade on a front face so that the drug solution which blew off and dispersed may not remain the 
process which forms a mask pattern in a sample front face, the process which installs a sample in a 
wet etch station according to claim 3, and the drug solution which pressurized the sample front face 
from the etching nozzle on a sample front face. 

[Claim 6] The approach of the wet etching characterized by etching a sample front face on the basis 
of the process which forms a mask pattern in a sample front face, the process which installs a sample 
in a wet etch station according to claim 4, and the process which neutralizes the drug solution which 
blew off and dispersed the drug solution which pressurized the sample front face from the etching 
nozzle with neutralization liquid on a sample front face. 
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Drawing selection [dr awing 1 
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Abstract of JP1 13501 69 
PROBLEM TO BE SOLVED: To inexpensively 
provide homogeneous precision parts by 
providing an etching apparatus capable of 
executing anisotropic etching in wet etching 
and a process for producing the same, thereby 
executing processing of fine sizes and making 
mass production. 

SOLUTION: This etching apparatus has a 
component section for ejecting a pressurized 
medicinal liquid 5 from a nozzle 4 and 
perpendicularly applying this medicinal liquid 
to a sample 1 surface and has a mechanism of 
splashing the medicinal liquid after processing 
from the sample surface by a high-pressure 
gas 6 or a mechanism of neutralizing the 
medicinal liquid as side etching progresses 
and anisotropic etching collapses if the 
medicinal liquid remains as it is in the 
processing section without being pressurized. 
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